Health care is evolving into a value-based reimbursement system focused on quality and outcomes. Reported outcomes from national databases are used for quality improvement projects and public reporting. This study compared reported outcomes in cardiac and thoracic surgery from two validated reporting databases-the Society of Thoracic Surgeons (STS) database and the National Surgical Quality Improvement Program (NSQIP)-from January 2011 to June 2012. Quality metrics and outcomes included mortality, wound infection, prolonged ventilation, pneumonia, renal failure, stroke, and cardiac arrest. Comparison was made by chi-square analysis. A total of 737 and 177 cardiac surgery cases and 451 and 105 thoracic surgery cases were captured by the STS database and NSQIP, respectively. Within cardiac surgery, there was a statistically significant difference in the reported rates of prolonged ventilation, renal failure, and mortality. No significant differences were found for the thoracic surgery data. In conclusion, our data indicated a significant discordance in quality reporting for cardiac surgery between the NSQIP and the STS databases. The disparity between databases and duplicate participation strongly indicates that a unified national quality reporting program is required. Consolidation of reporting databases and standardization of morbidity definitions across all databases may improve participation and reduce hospital cost. C linical databases are one means of determining riskadjusted outcomes. Hospitals and health care systems participate in national databases to meet the requirements for payment, as well as to track performance. Th e rapidly increasing number of available databases include multispecialty or specialty-specifi c clinical registries and administrative claims databases. Th e popularity and expansion of specialty-specifi c databases is most likely due to the value found in disease-specifi c outcomes. Multispecialty databases evaluate commonly occurring outcomes such as wound infection, pneumonia, or venous thromboembolism, whereas specialty databases allow for fi ner discrimination of outcomes such as graft patency or anastomotic leak. Focused databases allow for advancement of our knowledge outside of formal clinical trials, giving a more accurate assessment of treatment eff ects in the general population, and provide signifi cant research opportunities. Th e robust outcomes data from the Society for Th oracic Surgeons (STS) database has produced more than 100 peer-reviewed publications (1) . However, with the added benefi ts of specifi c databases comes an increase in the time and cost of participation. Each database has specifi c and unique criteria and defi nitions for reporting. Interestingly, in the current health care climate of increased effi ciency and reduced cost, the increasing number of databases with variability of reporting criteria results in duplication of work, increased cost, and possible reporting inconsistencies. Th e surgical department at our institution spends >$125,000 annually for database participation and an additional cost of 6.5 full-time employees for management and chart/data abstraction. Statistics from national databases are being publicly reported, but are they comparing apples to apples? Th is study compared reported outcomes in cardiac and thoracic surgery from two validated reporting databases at a single institution.
METHODS
Our institution is a tertiary care academic medical center that has an active quality improvement program with participation in many quality-reporting structures, including the STS database and the National Surgical Quality Improvement Program (NSQIP).
NSQIP was initiated in 1994 within Veteran Aff airs hospitals as a means to compare surgical outcomes with the national standard. Th is program achieved a >40% reduction in mortality and was subsequently expanded to nonveteran hospitals beginning in 1998, with an open subscription program by the end of 2004 (2). Today, NSQIP reports outcomes of surgical specialties including general, vascular, and cardiothoracic surgeries. It uses validated sampling strategies and does not include 100% of cases. Data abstractors are registered nurses employed by the hospital. Program training is facilitated through the NSQIP program, and quality assurance is maintained through periodic auditing. Inter-rater reliability is robust, with disagreement rates improving since inception and reported at 1.56% in 2008 (3). Validity has been proven previously for accuracy, as well as for newly collected readmissions data (4).
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Outcomes data from our single institution for the period of January 2011 to June 2012 were compared between the two databases. Non-risk-adjusted data were compared to eliminate variability. Quality metrics included mortality, wound infection, prolonged ventilation, pneumonia, renal failure, stroke, and cardiac arrest. Th e rates were compared by chi-square or Fisher's exact test, as appropriate. Statistical signifi cance was set at P < 0.05.
RESULTS
Th ere are fundamental diff erences between the two databases. As discussed above, the abstraction patterns and case inclusion are varied, but the variables collected are also not identical. As shown in Figure 1 , STS collects 121 variables (59 preoperative, 45 intraoperative, and 17 postoperative), whereas NSQIP captures 75 variables (46 preoperative, 4 intraoperative, and 25 postoperative). Th e preoperative and intraoperative data are used for risk stratifi cation.
During the study period, 737 and 177 cardiac surgery cases and 451 and 105 general thoracic cases were captured by the STS database and NSQIP, respectively. NSQIP captured 24% of cardiac procedures and 23% of thoracic cases performed. As shown in Table 1 , for cardiac surgery there was a signifi cant difference in the reported rates of prolonged ventilation, renal failure, and mortality; however, the rates of deep wound infection, pneumonia, stroke, and cardiac arrest were similar. In the thoracic surgery cases, no statistically signifi cant diff erence was found for any category, including wound infections, prolonged ventilation, pneumonia, renal failure, stroke, and mortality rate ( Table 2) .
Due to the diff erence in outcomes within some of our measured metrics, the defi nitions for each were further investigated and found to often be discordant (Table 3) . A diagnosis of superfi cial wound infection for the STS database required three components: infection within the skin and subcutaneous tissue, opening of the wound, and one of the following: purulent drainage; organism isolated from wound; or pain, tenderness, or heat. In contrast, NSQIP required only one of four possible criteria: purulent drainage; organism isolated from the wound; diagnosis by the physician; or pain, swelling, or heat and wound opening. Another diff erence was found in the defi nition of renal failure. Th e STS database defi ned renal failure by the RIFLE criteria (absolute creatinine increase by threefold or >4.0) (7). In contrast, NSQIP defi ned renal failure as the patient requiring dialysis or an increase in creatinine value by 2.0 (1, 8) .
DISCUSSION
Quality reporting systems are critical tools in the current health care environment. Public reporting allows patients to identify high-performing hospitals and physicians. Furthermore, the current strategy for reimbursement reform is also designed to incentivize high-quality care, which may lead to better outcomes and lower mortality (9, 10) . Th erefore, it is concerning that reporting metrics can appear discordant between databases. Our study clearly indicates a signifi cant discordance in quality reporting for cardiac surgery between NSQIP and the STS database. Many studies have shown a dramatic discrepancy between these two types of outcomes collection methods in terms of postoperative complications. In a single institution study, Meguerditchian et al (11) (12) also found signifi cant diff erences in postoperative complications, with poor agreement between the two databases (κ: 0.21-0.47). In another study, one hospital showed that risk-adjusted postoperative mortality varied from the top third to the bottom decile between the NSQIP and University HealthSystem Consortium (UHC). Additionally, the rate of infectious complications (13% vs 1%) and the rate of readmissions (14.6% vs 17.6%) varied between NSQIP and UHC databases (13, 14) .
Clinical databases are now accepted as more accurate than administrative databases, but large hospitals that participate in multiple registries still fi nd frequent discrepancies. Koch et al (15) compared three databases-AHRQ, NSQIP, and the Cardiovascular Information Registry (CVIR)-and found that the overall concordance rates were poor (0.02-0.60). When Koch et al compared NSQIP and CVIR, they reported discordance for sepsis (κ = 0.05), hemorrhage (κ = 0.27), respiratory failure (κ = 0.40), and deep vein thrombosis (κ = 0.51). Th ese results concur with our fi nding of variable outcomes reporting in cardiac surgery by clinical databases.
Th e variance in outcomes between NSQIP and the STS database demonstrated in our study is most certainly attributable to diff erences in metric defi nitions and data abstraction techniques. Th e STS database captures all cardiothoracic procedures; in contrast, NSQIP data are a representative sampling. Additionally, NSQIP data are collected for 30 days after the procedure, and many STS values are collected for the duration of a patient's hospital stay or 30 days, whichever is longer.
Endeavors at combining multiple databases in order to provide a more powerful and robust data source have been previously attempted (11, (16) (17) (18) . Combining patient data from multiple sources is complicated by attempts at patient deidentifi cation in order to protect patient confi dentiality. After the STS database began collecting Social Security numbers in 2008, it was matched with the Social Security Death Master File. STS database sensitivity for in-hospital death was 98.8%, whereas sensitivity for out-of-hospital 30-day death was 59.7% (17) , further demonstrating the discordance between these two databases.
Limitations of this study include nonidentical patient populations within the two databases. NSQIP captures roughly 25% of case volume, compared to 100% for the STS. Th e cases were not matched to the STS database patients prior to comparing outcomes, to better highlight the diff erences in data reported. Th e study time of 18 months may be too short to accrue an adequate sample size, especially in the NSQIP arm, to eliminate type I error. Because the study involved only a single institution, the volume of data is also limited. We recognize that both the NSQIP and STS outcome databases continually strive to improve accuracy and clarity of patient outcomes. Th erefore, there is constant evolution of measures and defi nitions.
Th is study is one more example of discordant metrics that are reported and available to our patients and payers. In the current fi scal environment, cost savings is paramount. A feasible method of data sharing and common metric defi nitions between databases would signifi cantly reduce the number of man-hours required for data entry, reduce the redundancy of duplicate chart extraction, and improve consistency of reporting. Th is would result in greater effi ciency and cost reduction of quality database reporting and participation and may allow for smaller hospitals with ever-tightening budgets to contribute to national databases. Furthermore, standardizing defi nitions of morbidities and complications would result in increased clarity for outcomes research.
General multispecialty databases such as NSQIP have the advantage of lower cost and can be applied across a wide range of specialties, but the limited sampling strategy and generalized criteria may not allow for fi ne discrimination of outcomes to specifi c patient populations. Since the STS database collects a greater proportion of cases and includes specialty-specifi c complications and more robust risk adjustment, specialty-specifi c databases such as the STS database should probably be considered the gold standard. However, the increased power of specialty-specifi c data comes at the price of a narrow scope that must be replicated for multiple specialties.
